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Oxygen absorbing composition, oxygen absorber packet and preservation method 



(57) The oxygen absorbing composition for a low- 
humidity environment comprises a reduced metal and 
at least either a metallic iodide salt or a metallic bromide 



salt. The reduced metal and the metallic iodide salt or 
the metallic bromide salt are included in a dry state and 
the oxygen absorbing composition takes form of parti- 
cles. 
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Description 



The present invention relates to an oxygen absorbing composition for a low-humidity environment, and more par- 
ticularly to an oxygen absorbing composition including a reduced metal and either a metallic iodide salt or a metallic 
bromide salt and having an oxygen absorbing capability under a low-humidity environment where the water content is 
no more than 1%. Furthermore, the present invention relates to an oxygen absorber packet tor a low-humidity envi- 
ronment formed by having an oxygen absorbing composition wrapped in a gas-permeable wrapping material, and also 
relates to a preservation method utilizing such oxygen absorber packet. 

Conventionally, oxygen absorbers utilizing oxidizing reactions of reduced metals such as metallic iron etc. have 
been widely known. Such oxygen absorbers are placed in a sealed container together with items such as food etc. 
and are mainly used for preventing oxidized deterioration caused by oxygen and preserving the freshness and the 
quality of food etc. In an oxygen absorber using reduced metals, a metal halide is blended in addition to a reduced 
metal, which is a main agent, so as to function as an accelerator. Since oxygen absorbing reactions of reduced metals 
require existence of moisture, moisture is essential to oxygen absorption by oxygen absorbers of this type. 

With a purpose of preserving the freshness of food etc., this type of oxygen absorber is put into a container or a 
wrapping bag together with an item to be preserved, or an item to be preserved is wrapped in a container or a bag 
containing such oxygen absorber. 

The Japanese Patent Kokoku Publication No. SHO 56-33980 discloses an oxygen absorber wherein iron powder 
is covered with a metal halide. Since oxygen absorbing reactions of reduced metals require existence of moisture, this 
type of oxygen absorber is used for preserving food including large amount of water which enables utilization of water 
vaporized from the preserved item having high water content (in other words, having high water activity), and is thereby 
known as a moisture-dependent oxygen absorber. 

On the other hand, the Japanese Patent Kokoku Publication No. SHO 57-31449 discloses an oxygen absorber 
for preserving dried food etc. having low water-content (in other words, having low water activity), wherein a water 
provider such as an inorganic filler etc. impregnated with water is included in the oxygen absorbing composition and 
moisture necessary for an oxygen absorbing reaction is supplied. Since this type of oxygen absorber holds moisture 
in itself, it is known as a self-reacting oxygen absorber capable of absorbing oxygen without depending on the moisture 
vaporized from items to be preserved. 

However, problems with self-reacting oxygen absorbers holding water in themselves were that ; when they were 
used for preserving items having low water content, the moisture of the oxygen absorber was inevitably transferred to 
the preserved item, and in some cases, deterioration of flavors by moisture (dampening) or change of quality etc. 
(powder formed into lumps) was caused. Moreover, there were problems that the moisture necessary for the oxygen 
absorbing reaction would be lost from the oxygen absorber and the oxygen absorbing function would be consequently 
reduced, and furthermore, the oxygen concentration inside the system would rise due to oxygen permeating from the 
outside of the container during the long preservation period and the deterioration of product quality etc. would be 
thereby caused. 

On the other hand, although commercial moisture-dependent oxygen absorbers utilize chlorides such as sodium 
chloride or calcium chloride etc. as metal halides, the oxygen absorbing function is reduced under a low-humidity 
environment where relative humidity is no more than 70%, especially where it is no more than 60%. 

In short, it was difficult to preserve items having low water activity such as dry food etc. in an oxygen-free state 
under an environment where relative humidity is no more than 70%. 

The present invention is for soling, problems of the oxygen absorbers of conventional technology. One aim of the 
present invention is to provide an oxygen absorber which is capable of demonstrating its oxygen absorbing function 
even under a low-humidity environment with relative humidity of no more than 70% without any water being supplied, 
and which is capable of maintaining product quality when applied to items requiring a low-humidity environment for 
preservation. Furthermore, another aim of the present invention is to provide an oxygen absorber packet formed by 
wrapping such oxygen absorbing composition and a preservation method utilizing such oxygen absorber packet. 

The inventors carefully examined for a solution of the aforementioned problems and found thai metallic iodide salt 
and metallic bromide sa|t, which had been thoroughly neglected theretpfore^as substances inf erior Jo chlorides such 
as sodium chloride or calcium chloride, may function surprisingly as an accelerator of an oxygen absorbing reaction 
under a low-humidity environment where relative humidity is no more than 70% without the existence o1 any water 
provider, and thereby enable oxygen-free preservation of items such as dry food etc. having low water activity. The 
present invention was thus completed. 

Although the above-mentioned Japanese Patent Kokoku Publication No, SHO 56-33980 refers to bromides and 
chlorides as options of oxygen absorbing reaction accel rators, this Kokoku Publidation does not disclose that oxygen 
absorbers which include oxygen absorbing reaction accelerators made of metallic bromides and metallic chlorides are 
eff ctive for preserving low water-activity items such as dried food etc. 

Furthermore, the Japanese Patent Kokoku Publication No. HEI 2-22701 discloses an oxygen absorber made of a 



2 



ISDOCID: <EP 0864630A1_I_> 



9 % 



10 



15 



EP 0 864 630 A1 



basic halide and iron powder which does not require the use of any aqueous solution substance. However, this Kokoku 
Publication neither aims at providing halides capable of functioning as an oxygen absorber under a low-humidity en- 
vironment nor suggests that oxygen absorbers including an oxygen absorbing reaction accelerator made of a metallic 
bromide salt and a metallic chloride salt is effective for preserving low water activity items such as dry food etc. 

Namely, as means of solving the problems above, the present invention provides an oxygen absorbing composition 
or an oxygen absorber packet having an oxygen absorbing function under a low-humidity environment which includes 
a reduced metal and at least either a metallic iodide salt or a metallic bromide salt in a dry state with their water content 
preferably being no more than 1% by weight. 

In the oxygen absorber according to the present invention, the reduced metal is preferably metal powder, and more 
preferably iron powder. Among metallic iodide salts and metallic bromide salts, alkaline metallic salts are preferable, 
and sodium salts and potassium salts are more preferable. 

Having the aforementioned composition structure, the oxygen absorbing composition or the oxygen absorber pack- 
et according to the present invention shows a sufficient oxygen absorbing performance even when the relative humidity 
is 70% or less, especially when 60% or less, and since the water content of the oxygen absorbing composition itself 
is less than 1% by weight, no moisture is transferred to dry items to which the oxygen absorber is applied. Therefore, 
by using the oxygen absorber according to the present invention, it is possible to have oxygen absorbed and eliminated 
in respect to dry items disfavoring moisture and thereby preserve such items under a low-humidity environment where 
relative humidity is 70% or less, especially 60% or less. Moreover, in respect to dry items having a water activity (aw) 
of 0.7 or less, especially 0.6 or less. While oxygen may not be absorbed by applying conventional moisture-dependent 
20 oxygen absorbers unless water is supplied, the present invention is capable of implementing oxygen absorption for an 
item having a water activity of 0.7 or less, especially 0.6 or less without any water being supplied. 

In other words, the present invention provides a preservation method characterized in that an oxygen absorbing 
composition, an oxygen absorber packet and a preserved item are placed and sealed in a gas-impermeable container. 
In the present invention, the oxygen permeability of a gas-impermeable container is preferably 0,05-1 OOcc/m 2 , 
25 24hr, atm (25°C, 50%RH). 

The method according to the present invention may be preferably used for an item having a water activity of 0.2.0.7, 

especially 0.2.0.6. 

According to the present invention, absorption of oxygen may be implemented under a low-humidity environment 
where relative humidity (RH) is 20-70%, especially 20-60%, whereby items disfavoring absorption of moisture and 

30 requiring a low-humidity and dry environment for preservation, for example, powdered, granular, or tablet typed medical 
products, foods in a dry state such as health food, snacks, dried food, fried food or seasonings, and items to be pre- 
served such as raw materials of food, chemical materials, and electrical components are preserved for a long period 
in an oxygen-free state with their qualities being favorably maintained. 
Now, the present invention is described in further detail. 

35 As a reduced metal to become the main agent of the oxygen absorbing composition, it is possible to use a partic- 

ulate-type metal powder such as iron powder, copper powder, zinc powder etc. that are conventionally known as main 
agents of the publicly-known oxygen absorbers. In order to have the particulate-type metal powder favorably contact 
the oxygen, it is desirable that the particulate-type metal powder normally has a diameter of no more than 1700um (10 
meshes), especially 10-300u.m (50 meshes). As a metal powder, it is desirable to use iron powder, and reduced iron 

40 powder, electrolyzed iron powder, atomized iron powder etc. are preferably-used. Otherwise, milled or ground cast iron 
etc. can be used. 

As a metallic iodide- salt- or a metallic.bfomida.salUabe.an oxygen- absorbing reaction.acceleraton of the oxygen, 
absorbing composition, preferably used are electrolytic salts of metals such as alkaline metals, alkaline earth metals, 
copper, zinc, aluminum, tin, iron, cobalt, nickel, etc., and a plurality o1 metallic salts can be combined. Sodium iodide 

45 and potassium iodide are the examples of the metallic iodide salts, and sodium bromide and potassium bromide are 
the examples of the metallic bromide salts. However, it is desirable that heavy metallic salts are avoided. Among the 
aforementioned metallic salts, sodium iodide and potassium iodide, sodium bromide and potassium bromide are de- 
sirable, and sodium iodide and potassium iodide are even more desirable. 

. The oxygen absorbing composition is more effective as compared with conventional oxygen absorbers when used 

so under a condition with a relative humidity of 20-70%, especially 20-60%, notably 30-60%. If metallic bromide salt is 
used as an oxygen absorbing reaction accelerator, it is more effective as compared with conventional oxygen absorbing 
reaction accelerators within the aforementioned ranges but especially favorable within a range of 50-70%.. „ 

The amount of the metallic iodide salt or the metallic bromide salt to be blended in respect to the-reduced metal 
is: metallic iodide salt or metallic bromide -salt 0.01 -20 parts by weight, favorably 0.1-10 parts by weight, more favorably 

55 0.5-6 parts by weight p r reduced iron 100 parts by weight. If the amount of the metallic iodide salt or the metallic 
bromide salt blended is less than 0.01 parts by weight, the oxygen absorbing capability will d dine. On the other hand, 
if the amount of the metallic iodide salt or th metallic bromide salt blended exceeds 20 parts by weight, the fluidity of 
the oxygen absorbing composition will b reduced, or th oxygen absorbing composition will absorb moisture and blots 
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may b thereby caused. Therefore, neither case is desirable. 

The method of blending a metal powder and a metallic iodide salt or a metallic bromide salt is not necessarily 
limited. For example, the metallic iodide sal't or the metallic bromide salt can be made into an aqueous solution and 
be blended with the metal powder. It is especially preferable to use a method of blending an aqueous solution of a 
metallic iodide salt or a metallic bromide salt with iron powder because adhesion of the metal powder and the metallic 
iodide salt or the metallic bromide salt is thereby promoted. In such case, the blending amount of the metallic iodide 
salt or the metallic bromide salt can be reduced. Upon blending the metal powder with the metallic iodide salt or the 
metallic bromide salt, it is desirable that contact with air is kept at minimum. 

In addition to the above-described metal powder, metallic iodide salt or metallic bromide salt, additive agents can 
be added to the oxygen absorbing composition according to the present invention if necessary. For example, siliceous 
powder, pearlite, diatomaceous earth, aluminum hydroxide, alumina, activated carbon, water-absorbing polymer, eta 
can be suitably blended for preventing malodor, restraining dust, preventing blots of rust. It is preferable that the oxygen 
absorbing composition composed by adding the additive agent has a water content of no more than 1 % by weight, 
more preferably no more than 0.5% by weight. 

The more the water content of the oxygen absorbing composition according to the present invention, the more will 
be the moisture transferred from the oxygen absorbing composition and the less will be the fluidity of the oxygen 
absorbing composition. Therefore, it is preferable that the water content of the oxygen absorbing composition is no 
more than 1% by weight. The ratio of the water content to the entire weight is to be no more than 1% by weight, and 
more preferably no more than 0.5% by weight. Although there is no limitation to the method of controlling the water 
content, it is preferable to add heat, reduce pressure, utilize drying agents or implement desiccation operation process- 
ing combining the foregoing. 

As described above, the oxygen absorbing composition according to the present invention is composed of a re- 
duced metal, which is to be the main agent, and a mixture including either a metallic iodide salt or a metallic bromide 
salt, which is to be the oxygen absorbing reaction accelerator, and thereby constitutes a powder and particulate-type 
oxygen absorbing composition which substantially includes no water, The oxygen absorbing composition according to 
the present invention is normally packed and wrapped in a small bag made of a gas-permeable wrapping material and 
used as an oxygen absorber packet. Porous or oxygen -permeating plastics, non-woven fabrics, paper, or, film, sheets 
or moldings composed of laminates of the foregoing may be used as gas-permeable wrapping materials. Examples of 
materials for plastics are polyester, polyamide, polycarbonate, polyolefine. On surfaces where the wrapping materials 
are adhered to each other, desirably placed are materials such as polyethylene or polypropylene etc. which can be 
heat sealed. Moreover, it is also possible to use as an oxygen absorber packet according to the present invention, 
which is a packet formed by having an oxygen absorbing composition according to the present invention sandwiched 
between or blended into non-woven fabrics, papers and other gas-permeable wrapping materials for fixation and made 
into an easily-handled sheet shaped oxygen absorber, and such oxygen absorber being wrapped with the aforemen- 
35 tioned gas-permeable wrapping materials. 

The oxygen absorbing composition package is more effective as compared with the conventional oxygen absorber 
packet when used under a condition with a relative humidity of 20-70%, especially 30-70%, notably 30-60%. If a metallic 
bromide salt is used as an oxygen absorbing reaction accelerator, the oxygen absorber packet according to the present 
invention is more effective than conventional oxygen absorbers within the aforementioned ranges, but is especially 
40 effective within a range of 5.0.70%. 

. The oxygen absorbing composition package according to the present invention demonstrates more effectiveness 
compared with conventional oxygen, absorber packets upon preservation of relatively dry items having a water activity 
of 0.2-0.7, especially 0.3-0.7. If a metallic bromide salt is used as an oxygen absorbing reaction accelerator, the oxygen 
absorber packet according to the present invention is more effective than the conventional oxygen absorbers within 
the aforementioned ranges, but is especially favorable for items having a water activity range of 0.5-0.7. 

According to the present invent-ion, oxygen absorption can be conducted under a relatively dry condition in respect 
to relatively dry items, without any moisture being supplied and without causing any transfer of moisture. 

By using the oxygen absorbing composition and the oxygen absorber packet according to the present invention, 
items can be preserved in an oxygen-free state. In such cases, a^gas-jmpermeable container, (may be hereinafter 
simply referred to as a "container") is to be used, There is no limitation to the shape and the material of the container 
if such container can be sealed and comprises a gas-impermeable performance, which examples are: metal cans, 
glass jars, plastic containers, bags, etc. Furthermore, molded containers and bags composed of multilayer sheets or 
film having an oxygon permeability of 0.05-1 00cc/m2, 24hr, atm (25°C, 50%RH) can be preferably used, which may 
be, for example, laminates of polyethylene terephthalete/ vapor-deposited aluminum/ polyethelene, laminates of ori- 
ented polypropylene/ polyvinylalcohol/ polyethylene, laminates of polyvinylidene chloride coated (K coat) oriented ny- 
lon/ polyethylene etc., or nylon coextruded laminates. 

Even when used under a low-humidity environment for the oxygen absorption of low-moisture content food, the 
oxygen absorber according to the present inv ntion-shows the following oxygen-absorbing performance: 
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By using 2g of the oxygen absorber according to the present invention which includes at least either a metallic 
iodide salt or a metallic bromide salt, complete oxygen absorption is implemented in one day at a temperature of 25 C 
in respect to 500ml of relatively dry air having a relative humidity of 70-50%, the oxygen absorpt.on of which had been 
difficult by the conventional oxygen absorbers comprising metallic chloride salts. By using 2g of the oxygen absorber 
according to the present invention which includes a metallic iodide salt, complete oxygen absorption is implemented 
in one day at a temperature of 25»C in respect to 500ml of dry air having a relative humidity of 30%. The oxygen 
absorber according to the present invention can be used for oxygen-free preservation of foods such as powder food, 
powder soup, cookies, etc. or relatively dry items. 

Figure 1 is a cross-sectional view showing an example of the oxygen absorber. 

(Example 1 ) 

A potassium iodide solution (2g of potassium iodide) was added to 1 0Og of iron powder (average particle diameter: 
50um) by mixing the solution with the iron powder, and desiccation was implemented under a reduced pressure of 
40mmHg at a temperature of 40°C. whereby produced was a particulate-type oxygen absorbing composition. 2g of 
the obtained oxygen composition was packed and wrapped in a small gas-permeable bag 20, the surface of which 
being made of polyester 1 0/ polyethylene 1 2 and the backside of which being made of a polyethylene non-woven fabric 
1 4 and was thereby formed into an oxygen absorber packet 30. The water content of the oxygen absorbing composition 
was no more than 0.1% by weight when measured by Karl Fischer's Method. Subsequently, the oxygen absorber 
packet was put into gas-impermeable bags made of laminated film of K coat nylon/ polyethylene together with a piece 
of cotton each impregnated with 1 0ml of 4 different types of glycerin solution shown below for adjusting humidity ms.de 
the bags to predetermined humidity. After filling 500ml of air, the bags were heat sealed. The bags holding the oxygen 
absorber packet and the cotton impregnated with glycerin solution were kept at 25»C, and the oxygen concentration 
inside the bag was measured each day by a zirconic oxygen analyzer (made by Toray Engineering Co., Ltd.) so that 
the deoxydation inside the bag may be followed. The results are shown in Chart 1. The relation between the concen- 
tration of glycerin solutions being used and the relative humidity (RH) inside of the bags were as follows: 

(1) glycerin solution 34 parts by weight: RH 90%; 

(2) glycerin solution 63 parts by weight: RH 70%; 

(3) glycerin solution 79 parts by weight: RH 50%; and 

(4) glycerin solution 92 parts by weight: RH 30%. 



[Chart 1 ] Oxygen concentration by volume in the bag 
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Metal Halide 
Type 


After 1 Day; 
RH 90% 


After 1 Day; 
RH 70% 


After 2 Days; 
RH 50% 


After 2 Days; 
RH 30% 


Example 1 


potassium 
iodide 


no more than 
0.1% 


no more than 
0.1% 


no more than 
0.1% 


no more than 
0.1% 


Example 2 


sodium iodide 


no more than 
0.1% 


no more than 
0.1% 


no more than 
0.1% 


no more than 
0.1% 


Example 3 


potassium 
bromide 


no more than 
0.1% 


no more than 
0.1% 


no more than 
0.1% 


17.0% 


Example 4 


sodium bromide 


no more than 
0.1% 


no more than 
0.1% 


no more than 
0.1% 


17.3% 


Comparison 1 


potassium 
chloride 


no more than 
0.1% 


9.0% 


16.9% 


20.1% 


Comparison 2 


sodium chloride 


no more than 
0.1% 


10.0% 


17.1% 


20.1% 


fc Comparison 3 


calcium chloride- 


rib mdre than 
0.1% 


7.0% ~* * 


1 14.1'% 


18.0% 
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(Examples 2-4) 

The same procedures were performed as in example 1 except for using sodium iodide in example 2, potassium 
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bromide in example 3 and sodium bromide in example 4 instead of potassium iodide in example 1 . The water content 
of all oxygen absorbing compositions produced was no more than 0.1% by weight. The results are shown in Chart 1 . 

(Comparisons 1 -3) 



The same procedures were performed as in example 1 except for using potassium chloride in comparison 1, 
sodium chloride in comparison 2 and calcium chloride in comparison 3 instead of potassium iodide in example 1 . The 
water content of all oxygen absorbing compositions produced was no more than 0, 1 % by weight. The results are shown 
in Chart 1 . 



(Example 5) 



An oxygen absorber packet formed by having 0.5g of the oxygen absorbing composition produced in example 1 
packed and wrapped in a small gas-permeable bag made of laminates of porous polyester/ porous polyethylene/ oil- 
proof paper/ porous polyethylene was put into a gas-impermeable bag made of combined film (polyethylene 
terephtalete/ aluminum foil/ polyethylene) together with 50g of commercial granular-type soup stock (water activity 
0.35). The bag was further filled with 30ml of air and thereafter sealed. After preserving the sealed bag for 1 month at 
25°C, the oxygen concentration inside the bag was measured as no more than 0.1%. The granular-type soup stock 
maintained a favorable flavor, and no solidification of the granules was observed. 



(Comparison 4) 



The same procedure was performed as in example 5 except for using an oxygen absorber packet formed by having 
0.5g of the oxygen absorbing composition produced in comparison 2 packed and wrapped in a gas-permeable bag 
and heat sealed. After preserving the sealed bag holding the oxygen absorber packet and granular-type soup stock 
for 1 month at 25°C, the oxygen concentration inside the bag was 19.7%, Although no solidification of the granular- 
type soup stock was acknowledged, its flavor had deteriorated. 



(Comparison 5) 



The same procedure was performed as in example 5 except for using a commercial self-reacting oxygen absorber 
(product name: "Ageless Z-20PT"; manufactured by MITSUBISHI GAS CHEMICAL CO., INC.), which is an oxygen 
absorber packet formed by having an iron oxygen absorbing composition impregnated with water packed and wrapped 
in a gas-permeable bag. After preserving the sealed bag holding the oxygen absorber packet and granular-type soup 
stock for 1 month at 25°C, the oxygen concentration inside the bag was no more than 0.1%. Although the granular- 
typ soup stock maintained a favorable flavor, aggregation and solidification of the granules were observed. 



(Example 6) 



Sodium bromide solution (Ig of sodium bromide) was added to 100g of iron powder (average particle diameter: 
90nm) by mixing the solution with the iron powder, and desiccation was implemented by hot air, whereby produced 
was a particulate-typa oxygen, absorbing composition. The water con-tent of the oxygen absorbing composition was 
no more than 0.1 % by weight when measured by Karl Fischer's Method. Subsequently, an oxygen absorber packet 
formed by having 0.5g of the obtained oxygen composition packed and wrapped in a small gas-permeable bag, the 
surface of which being made of polyester/ polyethylene and the backside of which being made of a polyethylene non- 
woven fabric, was put into a gas-impermeable bag made of combined film (K coat nylon/ polyethelyne) together with 
50g of cookies (water activity: 0.7). The bag was further filled with 30ml of air and thereafter sealed, After preserving 
the sealed bag for 1 month at 25°C, the oxygen concentration inside the bag measured was no more than 0.1%. The 
cookies maintained a favorable flavor and color, and nojjampness was noticed. 



(Comparison 6) 



ITie same procedure was performed as in example 6 except for using sodium chloride instead of sodium bromide 
ample 6. After preserving the sealed bag enclosing the oxygen absorber packet and the cookies for 1 month at 
:, the oxygen concentration inside the bag was 1 5.0%. The flavor and the cofor of the cookies inside det riorated. 
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(Comparison 7) 

The same procedure was performed as in example 6 except for using a commercial self-reacting oxygen absorber 
(product name -Ageless Z-20R"; manufactured by MITSUBISHI GAS CHEMICAL CO.. INC.) wh.ch IS an oxygen 
absorber having an iron oxygen absorbing composition impregnated with water packed and wrapped in a small gas- 
permeable bag After preserving the sealed bag holding the oxygen absorber packet and the cookie for 1 month at 
L oxygen concentration inside the bag was measured as no more than 0.1%. Although the cookie ,ns,de 
maintained favorable flavor and color, dampness was noticed in the cookies. oho „ rhQ1 . 

The present invention is characterized in that it provides an oxygen absorbing composition andan oxygen absorber 
packet having effective performance unachieved by conventional reduced-metal oxygen absorbers i.e. to implement 
oxygen absorption wrtho'ut carrying in moisture like self-reacting oxygen absorbers and furthermore, imp emen oxygen 
absorption under a low-humidity environment where conventional moisture-dependent oxygen absorbers could not be 

^According to the present invention , provided are an oxygen absorbing composition and an oxygen absorber packet 
capable of achieving sufficient oxygen absorbing reactions. Consequently, by using the preservation method uteing 
the oxygen absorber according to the present invention, items having low water activity, especally med.cal products 
and food etc. in d.y condition can be kept under an oxygen-free environment without causing any moisture absorption, 
and the items can be preserved for a long period without their quality being deteriorated or their nature being changed. 

Claims 

1 An oxygen absorbing composition for a low-humidity environment, comprising a reduced metal and at least etther 
' a metSic iodide salt or a metallic bromide salt, said reduced metal and said metallic iod,de salt or sa.d metallic 
25 bromide salt being included in a dry state and said oxygen absorbing composition taking forms of particles. 

2. An oxygen absorbing composition according to claim 1 , wherein the water content is no more than 1% by weight. 

3. An oxygen absorbing composition according to claim 1 or 2, wherein the reduced metal is iron powder. 

30 

4 An oxygen absorber packet for a low-humidity environment, formed by having the oxygen absorbing composition 
according to any one of the claims 1 through 3 being wrapped in a gas-permeable wrapping material. 

5. A preservation method, wherein the oxygen absorber packet according to claim 4 and an item to be preserved are 
3S placed and sealed in a gas-impermeable container. 

6. A preservation method according to claim 5, wherein the oxygen permeability of the gas-impermeable container 
is 0.05-1 00cc/m 2 , 24hr, atm (25"C. 50%RH). 

40 7. A preservation method according to claim 5, wherein an item to be preserved is a medical product or food having 

a water activity of 0.2-0.7. 

8. A preservation method according to claim 5, wherein the gas-impermeable container has a relative humidity of 
20-70% inside. 

9 A packet for an item to be preserved, having a relative humidity of 20-70% inside, comprising: . 

a gas-impermeable packaging container; a packet according to claim 4 held in sa.d gas-.mpermeable pack- 
aging conlainer; and the item to be preserved held in said packet having a water activity of 0.2-0.7. 

50 
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